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Mangroves are woody plant communities, which locate in tropics and subtropics 
zone, possessing very important ecological and economic value. Mangrove plants 
have a higher ability of mercury enrichment, besides there is a continuous process of 
mercury exchange between mangroves leaves and the air. Nowadays much more 
studies focus on the mechanism of mercury ion tolerance of mangrove plants. 
However there are few reports of researches on the response of mangrove plants to 
gas elemental mercury stress and the tolerance mechanism. So in order to investigate 
the mechanism of mercury enrichment and tolerance of mangrove plant Aegiceras 
corniculatum with gas elemental mercury (Hg
0
) added, Aegiceras corniculatum were 
cultivated in the water under the flux chamber, their physiological properties, 
anatomical characteristics, subcellular traits were determined under saturated Hg
0
. In 
addition, the diurnal variation of mercury exchange between A. corniculatum leaves 
and the air and the influence factors were measured. The main results were as follows: 
(1) The response of A. corniculatum leaves to mercury stress and the results of 
mercury absorption and enrichment in different tissues showed that under Hg
0
 stress, 
the peak value of the treated leaves’ malondialdehyde contents appeared earlier than 
the control’s; the maximum value of the treated leaves’ proline was more than the 
control’s; with stress time increasing, chlorophyll contents of the stressed leaves 
increased at first, then decreased, while the control’s changed little; soluble sugar 
contents of stressed groups’ leaves were lower than the control’s everyday. At the 
same time, activities of antioxidant enzymes (SOD, POD, CAT) and content of 
reduced glutathione (GSH) of A. corniculatum leaves were also influenced by Hg
0
: 
compared with the control groups, the peak value of SOD activities in the treated 
groups’ leaves appeared earlier than the control’s; POD activities in stressed groups’ 
leaves were lower than the control’s everyday; CAT activities of the treated were 
lower than the control’s under short-time stress, but higher under long-time stress; 
















long-time stress. Meanwhile contents of different organs of A. corniculatum under 
Hg
0
 stress were as follows: leave>stem>root, mercury contents in roots were 
remarkably higher than in leaves and stems (P<0.05). And the biomass of different 
parts is proportional to the amount of mercury distribution in A. corniculatum. 
Besides, mercury concentration of different parts of the stem was: bark<xylem<pith. 
The amount of mercury in pith were significantly higher than other portions of stem 
(P<0.05). These all illustrated that Hg
0
 stress could lead to membrane lipid 
peroxidation of mangrove plant A. corniculatum leaves, the photosynthesis and 
protein synthesis of them were inhibited, too. While the antioxidant enzymes system 
and non-enzymatic system of A. corniculatum leaves worked together to enhance the 
antioxidant abilities and strengthen organism resistance to mercury. Furthermore, 
leaves is the main part of plants to absorb mercury when stressed by Hg
0
, and the 
mercury assimilated by leaves can be transported into the underground part mainly 
through the pith of stem. At the same time, the bigger biomass they were, the higher 
amount the mercury distribution was for the whole plant.  
(2) The subcellular distribution and chemical forms of mercury and effects of 
mercury on anatomical structure and ultrastructure in A. corniculatum leaves showed 
that the anatomical structure of palisade tissue and spongy tissue did not changed 
markedly but the tannin content of raised in A. corniculatum; Stomatal density of A. 
corniculatum leaves obviously decreased when stressed by Hg
0
. And the density of 
stomatal in leaves still signally lower than the untreated (P<0.05). While stone cell 
density didn’t change significantly; there were no obvious change in the structure of 
leaf cell mitochondria and nucleus in Hg
0
 added groups, but in chloroplasts stroma 
lamella was distorted and contents of starch grain and lipid droplet dramatically raised; 
In groups with (5Hg) or without (5RHg) Hg
0
 treated for five days. In roots of the 5Hg 
groups, the mercury percentage of different chemical forms was showed as follows: 
residual>NaCl-extractable>HCl-extractable>water-extractable≈HAC-extractable≈etha
nol-extractable form. Compared with the 5Hg groups, although the residue was still 
the dominating chemical form in leaves of A. corniculatum seedlings of the 5RHg 
















and HAC-extractable mercury going up in the root; Compared with the controls, the 
concentration of mercury in the cell components of the Hg
0
 added groups was sorted 
from high to low as follows: the soluble part>organelle>cell well>cell membrane, in 
which mercury proportion of the soluble part was much higher than the other cell 
parts. These all manifested that Hg
0
 could make the content of tannin elevated, 
irreversibly damaging the stomatal, but had no obvious impact on the density of the 
stone cells; chloroplasts of A. corniculatum were more sensitive than mitochondrias 
and nucleus, in addition Hg
0
 had a certain influence on the metabolism of mesophyll 
cells; However A. corniculatum seedling could transform mercury inside it into lower 
active forms and storied mercury in the soluble part to strengthen the capacity of 
mercury resistance.    
 (3) Results of diumal mercury change and photosynthesis indexes of A. 
corniculatum leaves under Hg
0
 stress showed that the net photosynthetic rate (Pn), 
stomatal conductance (Gs) and transpiration rate (Tr) decreased firstly, increased 
again and decreased finlly in both control and Hg
0
 added groups, the value of which 
in treated groups, compared with the controls, was less at all corresponding time 
points except 17:30; the peak value of intercellular carbon dioxide concentration (Ci) 
of the treated groups appeared at 11:30, which was later than the controls. The diumal 
mercury change showed as follow: reduced at first, again raised and then decreased in 
the end, which was positively correlated with Pn, Gs and Tr (P<0.05), and negatively 
related with Ci (P<0.05). Nonetheless, there was no distinct relationship between the 
diumal mercury variation and the temperature. These results declared that light and 
stoma were the key influence factors of mercury emission in A. corniculatum, while 
temperature was not.  
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